In vitro functional comparison of therapeutically relevant human vasculogenic progenitor cells used for cardiac cell therapy.
In cardiac cell therapy almost every cell type tested experimentally has yielded some benefit. However, there is a lack of studies directly comparing the function of various stem/progenitor cell populations. This study describes the expansion of peripheral blood CD133(+) cells and compares their functional properties with those of other commonly used human progenitor cell populations. CD133(+) cells were generated from the CD133(-) fraction of peripheral blood, either serially (pooled-derived) or after 14 days of culture (derived). Their phenotypic, migratory, and vasculogenic properties were compared with those of 4 commonly used progenitor cell populations in vitro. Serial expansion resulted in an 11-fold increase in the number of CD133(+) cells. The proportion of derived CD133(+) cells collected between 0 and 8 days also expressing CD34 and vascular endothelial growth factor receptor 2 was similar (approximately 60%, P = .41). Adherent, 4-day cultured endothelial progenitor cells demonstrated enhanced migration compared with each of the other 5 cell populations (all P < or = .002). The migration of derived CD133(+) progenitors was enhanced by coculture with CD133(-) cells or their supernatant (P < .05). In vitro vasculogenesis assays revealed that derived and pooled-derived CD133(+) cells had superior vasculogenic potential compared with other progenitor populations (P < or = .03). A novel source of expandable CD133(+) cells can be generated from the CD133(-) fraction of peripheral blood. The CD133 phenotypic marker translates into the cell being vasculogenically more potent in vitro, which could be beneficial to inducing vasculogenesis in the ischemic heart. Furthermore, intercellular interactions appear important for improving the therapeutic efficacy of cell transplantation.